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SUMMARY
Research on extension approaches can help extension services improve their effectiveness and efficiency in serving farmers. The farmer-to-farmer extension approach, though widely used, has been little studied. The objective of this study was to characterize the approach from the perspective of the farmers involved, usually called lead farmers. We describe their activities and support given to them, identify factors that motivate them and assess the challenges they face. The study is part of a broader one examining farmer-to-farmer extension in Malawi, Cameroon and Kenya.
The results are based on a survey of 203 lead farmers working with 19 organizations. The survey covered five districts: one in the Northern Region and two districts each in the Central and Southern regions. The majority (78 percent) of the lead farmers were from the public sector, 19 percent were from non-profit, non-governmental organizations, and 3 percent were privatesector.
Lead farmers are relatively youthful, averaging 42 years. About 41 percent of lead farmers are women, and 29 percent of women lead farmers are single. About 78 percent of lead farmers are members of farmer groups. About 56 percent of them have completed primary school, and most of the remaining have undergone some primary school education.
Respondents indicated that the most important characteristics for being a lead farmer were to be hard-working (76 percent), an active farmer (52 percent) and interested in helping others (34 percent). Most (75 percent) were selected to be lead farmers by their communities or groups; 17 percent were selected by extension staff members, and 8 percent by other means. About 40 percent served a farmer group or groups; the others served a village or villages. The main activities included training (96 percent), providing advice (35 percent), establishing demonstration plots (32 percent) and monitoring other farmers' use of the technologies/practices being promoted (30 percent).
Most of the training that lead farmers receive is informal or conducted during meetings; only 9 percent said they underwent residential training. About 70 percent received training in technical subjects as well as communication/extension skills. About 44 percent received some additional training after working for some time and 41 percent participated in study tours. There were minor differences in training between types of organizations.
Most lead farmers meet the farmers they work with once a week or every two weeks during the cropping season. About half conduct training sessions at demonstration plots. About 44 percent use personal cell phones for communicating with farmers or supporting field staff; the proportion was about the same for men and women. Most (85 percent) keep records, particularly of progress x on action plans. About 82 percent reported that they collaborate a lot with government extension staff.
About 43 percent, particularly those in NPOs, receive training materials such as notebooks, pens and written materials to support their work. About 54 percent receive demonstration materials such as seed, fertilizer and implements. About 28 percent reported earning some income related to their activities as lead farmers, either through selling seed or other inputs, through payments received for providing extension services or through sales of products from demonstration plots that were considerably higher than what they would have normally produced. Only 12 percent reported receiving per diems or allowances for attending meetings, and only 8 percent were reimbursed for such expenses. Lead farmers stated that their main challenges were lack of transport (62 percent), limited budget (18 percent) and low adoption rates of the technologies/practices that they were promoting (17 percent).
Lead farmer programs can help some organizations increase the number of women providing extension services because it is often easier to recruit women lead farmers than to recruit women field staff. For example, whereas only 21 percent of the field staff of the Department of Extension and Advisory Services are women, almost twice that proportion, 40 percent, of lead farmers are women. There is no statistical difference between the number of farmers that men and women train -each typically trains 20 to 25 farmers per year. However, women train more women than do men; women comprise 62 percent of those farmers trained by women while only 55 percent are trained by men. Thus, lead farmer programs help increase women's participation in providing extension services as well as access to them.
The farmers' main reasons for becoming lead farmers were to increase their own knowledge (58 percent) and to help others (altruism) (56 percent). Altruism was cited by slightly more men than women. Farmers' reasons for remaining lead farmers were somewhat different. Altruism was highest (58 percent), while increasing their own knowledge declined to 38 percent, perhaps because new knowledge was not very forthcoming after initial training. Income-generating activities emerged as the third most important reason (14 percent), as some lead farmers found ways to earn cash from selling seed, training and other services. There was little difference between men and women in reasons for remaining a lead farmer. Extension managers reported that social status was an important reason for becoming and remaining a farmer trainer, but only 4-5 percent of lead farmers gave this as a reason, perhaps because they felt uncomfortable stating this as a reason.
xi Several important implications for policy and practice were identified. The study results reveal many positive aspects about the approach and implementation support that it receives in Malawi. Priorities for future development include:
• Reaffirming the role of groups and communities in selecting and monitoring lead farmers.
• Improving the training of lead farmers, including more emphasis on initial training, training in needs assessment, and more additional in-service training including study tours, exchange visits and exposure to additional new technologies.
• Providing low-cost incentives to address lead farmers' two main motivations for becoming and remaining lead farmers -knowledge and altruism. Helping farmers earn cash from associated activities is also becoming more important.
• Providing material support in the form of low-cost items that lead farmers use, such as notebooks, pens, brochures and reading materials.
• Reimbursing or compensating lead farmers for the real expenditures that they incur in carrying out their duties, so that they are not also financially subsidizing the extension organizations that they work with.
• Highlighting and reinforcing the important role that lead farmer programs play in improving gender balance in extension, both for increasing the number of women providing extension services and improving women's access to such services.
Finally, more research is needed on low-cost ways to improve effectiveness of lead farmers, and forums are needed where practitioners can share experiences in implementing such programs. Extension managers, lead farmers and trainees should all be involved in finding ways to improve the effectiveness and efficiency of programs using the lead farmer approach.
BACKGROUND AND OBJECTIVES
Across Africa, many extension services and organizations providing extension functions choose individual farmers to work with them in implementing their outreach programs. Reasons for this include the ability to reach more farmers at less cost, the higher level of trust that farmers have in fellow farmers and the perceived enhanced sustainability of the approach. Those farmers selected to become lead farmers in farmer-to-farmer extension efforts are often called model, master or lead farmers, and are chosen based on their agricultural expertise. In other initiatives, they are called farmer promoters or trainers, emphasizing their networking or training skills. An additional variant is the community knowledge worker, sometimes equipped with a smart phone to improve farmers' access to information and virtually supported advisory services.
Surprisingly, as pervasive as these programs are, little has been done to describe them, assess the effectiveness of the farmer-to-farmer extension agents or draw out lessons on successful implementation of the approaches. For the purposes of this survey, we refer to farmer-to-farmer extension workers as "lead farmers" while acknowledging that many other names are used for them. In this report, farmer-to-farmer extension is defined as the provision of training by farmers to farmers (Scarbourough et al., 1997) . Often, this is done through the creation of a structure of farmer promoters and farmer trainers.
The objectives of the lead farmer survey were to:
• Describe activities and technologies disseminated by lead farmers.
• Assess the competency of lead farmers in the technologies that they were promoting.
• Identify factors that motivate lead farmers to assume and remain in their roles as lead farmers.
• Identify challenges and opportunities of the lead farmer approach.
• Recommend ways of improving the approach for effective dissemination of technologies.
METHODOLOGY
Sample
The sample was initially fixed as 180 lead farmers. To get the 180 lead farmers, the sample population was stratified by type of employer and region as follows: public sector, private and non-profit organizations (NPOs) in the Southern, Central and Northern Regions of Malawi. The sample drawn was proportionate to population size in each region. The majority of the lead farmers are engaged with the public sector extension service, thus more lead farmers were drawn from the public sector than the private sector. The governmental Department of Agriculture Extension Services (DAES) is the major provider of extension services in Malawi. The selection of districts where the lead farmers were sampled from took into account the concentration of NPOs and the presence of private-sector lead farmers. The district agricultural development officers (DADOs) assisted in providing lists of lead farmers in each extension planning area (EPA). The lead farmers were selected using simple random methods (calculating the required sampling interval and selecting every nth name from each list). In some cases, the sample size dictated that all the lead farmers on the list be interviewed. The government of Malawi recommends that extension activities include at least 30 percent females (GoM, 2006) . It was considered useful to ensure that we get the views of female lead farmers. Hence the sample attempted to draw at least 30 percent female lead farmers. The final sample size was set at 182 lead farmers.
The survey covered five districts: one in the Northern Region and two districts each in the Central and Southern Regions. The lead farmers interviewed were from 10 extension planning areas (EPAs). Although the sample was fixed at 182 lead farmers, in the end the survey included 203 lead farmers because there were large turnouts of lead farmers in some areas willing to be interviewed who could not be ignored on ethical grounds. Table 1 shows the distribution of the actual sample. The survey attempted to interview lead farmers working with public, private and faith-based organizations as initially planned. However, it was difficult to differentiate faith-based organizations from other NPOs. There are also some donor-supported projects that used the lead farmer approach. In the end, the survey was conducted on three types of organizations that are engaging lead farmers as their approach to the delivery of extension services: faith-based organizations, NPOs and donor-sponsored organizations; private organizations; and public organizations. Table 2 shows the distribution of lead farmers in the survey by their organizational affiliation. As can be observed from Table 2 , most lead farmers interviewed -78 percent -were associated with the government organizations. The NPOs accounted for approximately 19 percent, and the private organizations for less than 3 percent. It should be noted that, during the field work, it was difficult to find lead farmers associated with private-sector firms. To do so, the team had to go to the areas where Alliance One International and Japanese Tobacco International were operating. Even then, lead farmers were rare in those areas. Among the NPOs in the areas surveyed, Total
Land Care (TLC) is the largest user of lead farmers, engaging approximately 10 percent of the sample lead farmers.
Data collection
Data was collected from the lead farmers using a questionnaire. Because the study was being carried out in Cameroon, Kenya and Malawi, it was important to standardize the questionnaire for use across the three countries to facilitate cross-country comparisons. The questionnaire was developed centrally and later adjusted to make sure it was consistent with conditions in Malawi. Focus group discussions (FGDs) were conducted with a selected number of farmers who had been trained by the lead farmers. Table 3 below shows the participants in the FGDs. 
Data analysis
The quantitative data collected through the questionnaire was analysed using the Statistical Package for the Social Sciences (SPSS). Senior researchers were responsible for data analysis and interpretation of the results. The qualitative data that were collected underwent content analysis to derive respondents' views and opinions on farmer-to-farmer extension services.
The fieldwork took approximately 15 working days, including travel, and involved four interviewers. IfESOR was engaged to carry out the field data collection, data entry, cleaning and quality assurance.
LITERATURE REVIEW
One important factor that affects the capacity of an organization to carry out effective extension activities is the size and technical and management expertise of the extension staff (Masangano and Mthinda, 2012 ). Masangano and Mthinda documented the increase in the number of DAES extension staff members and subject matter specialists (SMSs) from 2006 to 2009. Nevertheless, the ratio of extension worker to farmer remains very low, 1/1,848 in 2011, indicating a serious shortage of field extension staff members (Kaunda, 2011) . In some extension areas there are no DAES field extension staff members. Garforth (2011) noted that, globally, most research on farmers' access to information and advice on new technology points to "other farmers" within the locality as their most proximate source, particularly at the point of decision about whether to make a change in their food production system. This reality affirms the theory of diffusion of innovations developed by Everett Rogers (Rogers, 2003) and is the main reason for the successful use of the farmer-to-farmer or lead farmer approach.
Mulwafu & Krishnankutty (2012) noted that the lead farmer approach had numerous benefits. They noted that the lead farmers provide a focal point in the community for introducing new technologies, for building farmer capacity, and as an entry point for service providers, such as input suppliers. Farmer trainers also help increase farmers' networking and linkages in the communities and enhance the exchange of knowledge and sharing of experiences for increasing agricultural production. Lead farmers help in changing attitudes of the farmers, who motivate and encourage one another in adopting technologies. Because of trust, closeness and shared common attributes, farmers tend to be inclined to learn from fellow farmers. Lead farmers also serve as an entry point for other development initiatives.
According to the Government of Malawi (2010), an opportunity exists for farmers -lead farmers -to play a role as extension service providers in the new framework of service provision. A lead farmer is defined as an individual farmer who has been selected by the community to perform technology-specific farmer-to-farmer extension and is trained in the use of the technology. For the approach to be successful, this document also advocates for the use of community awarenessraising meetings and participatory rural appraisals (PRAs) to orient communities in the use of the lead farmer approach.
The lead farmer approach is widely popular in Malawi, as indicated by its widespread use. Masangano and Mthinda (2012) in a survey of 37 field extension programs found that 78 percent of them used the lead farmer approach. Of those organizations that used the approach, 66.7 percent perceived it to be effective and attributed this to issues of sustainability of activities initiated and community empowerment resulting in increased adoption rates of innovations. It was noted that lead farmers act as role models, which motivates others to try various innovations in their own fields.
SURVEY FINDINGS
Demographics
The questionnaire results show that lead farmers are relatively youthful. The average age is 42 years, the mode is 35 years, the minimum age is 21, and the maximum is 76. The average age of men was 44.2 years, and the average for women was 38 years. The majority (59 percent) of lead farmers in the sample are men. The sample has more female lead farmers than the general population because purposive sampling was applied to ensure a significant representation of this group (Table 4) . Lead farmers working with DAES account for 78 percent of the sample, and 40 percent of them are women. The percentage of women lead farmers differs depending on the type of organization. The NPOs sampled had a slightly higher percentage of female lead farmers (46.2 percent). The private sector may be biased in favor of male lead farmers -only one out of five lead farmers was a woman (Table 4 ). The sample of lead farmers from the private sector, however, was very small (five). Other possible explanations may be the relatively high education requirement for provision of extension services in the private sector or the fact that most farmers working as growers with private companies are male. This area requires further investigation. As can be observed from Table 5 , 87 percent of the total sample of lead farmers are married. Of the total sample, less than 2 percent of the male lead farmers are single. In contrast, approximately 29 percent of the female lead farmers are single. The data also shows that approximately 23 percent of the respondents, mostly married women, are not heads of households; the rest are household heads. Some level of education is often deemed necessary by the organizations selecting lead farmers. Many lead farmers are required to keep records, which requires basic literacy skills. In the sample of lead farmers, only 3 percent have either no education or have informal education only (see Table 6 ). A large majority (64 percent) have either some primary education or completed primary school education. Furthermore, 32 percent have secondary school education. Disaggregated by gender the data on education levels among lead farmers sampled shows that 34 percent of male and 52 percent of female lead farmers attended some primary school, and 23 percent of both males and females completed primary school education (Figure 1) . Only a few (3 percent) of male and female lead farmers have not received any formal education. Table 7 ). This finding is in agreement with other studies. Kundhlande et al. (2014) reported that the use of the farmer-to-farmer approach dates back to the 1990s. The report notes that the majority of the extension organizations started using the lead farmer approach between 2003 and 2011. Figure 2 shows the years that respondents became lead farmers by gender. The majority of both males (56 percent) and females (68 percent) became lead farmers after 2010. That more males (13 percent) became lead farmers than females (1 percent) in 2005 or earlier suggests that lead farmers were formerly almost always men and that the recruitment of female lead farmers is a recent development. A question was included in the survey on who selected the lead farmers. A large majority (75 percent) of the lead farmers were selected by the communities or groups that they serve (Table  8) . Approximately 17 percent were selected by the extension field staff, and 5 percent were jointly selected by the group together with the extension field staff. A clear preference exists for allowing beneficiaries to select the lead farmers who will work with them. Table 9 shows the differences in selection practices among the various types of organizations. The majority of lead farmers from public organizations (77 percent), private organizations (four out of five) and NPOs (69 percent) were selected by the communities or groups they serve. The results show relatively higher proportions of lead farmers being selected by extension field staff from private organizations (20 percent) and NPOs (23 percent) than from public organizations (15 percent). There are no set criteria used for selecting lead farmers in the country. A baseline report of the Malawi government recommends that there is a need to "engage other stakeholders in developing key competences of an extension worker. This will entail criteria for selection of lead farmers that could consider the age of the lead farmer and that of the farmers to be supported, qualification, marital status and other factors. It might be ideal to link young lead farmers to their fellow young farmers" (Mkwambisi et al., 2013) . Figure 3 shows the characteristics of a lead farmer deemed desirable by the respondents.
Note: Percentages add up to over 100 percent because the question allowed multiple responses. The majority of the respondents (76 percent) indicated that a lead farmer must be hard-working (Figure 3 ). This was followed by "being an active farmer" (52 percent), "showing interest in and/or liking to help others" (34 percent) and "having good behavior and/or being respected in the community" (20 percent). Other characteristics also mentioned by significant minorities are being innovative, having expertise in the domain, being able to read and write, and being able to communicate well. Mkwambisi et al. (2013) found that lead farmers are crucial in the adoption of various technologies. Almost two-thirds of the lead farmers in their study reported use of community meetings to disseminate various extension messages. The authors also reported a high level of lead farmers using on-farm demonstration to disseminate various technologies to farmers. 
Activities of and technologies disseminated by lead farmers
Note: Percentages add up to over 100 percent because the question allowed multiple responses.
On average, each respondent mentioned three activities that he/she was responsible for. The activities fall into 13 categories. The majority of the respondents (96 percent) mentioned training other farmers, followed by providing technical advice (35 percent), establishing demonstration plots (32 percent) and monitoring and supervising extension activities (30 percent). This was echoed during the FGDs, where the farmers also indicated that the main activities of lead farmers were providing information and advice and training other farmers on new agricultural technologies. The results also indicate that lead farmers engaged in other activities, such as mobilizing communities for meetings, identifying problems and calling for assistance, facilitating or conducting meetings, reporting on progress and linking communities with extension workers.
Further analysis of the activities carried out by lead farmers by type of extension organizations shows a similar trend of activities in all types of organizations, with some exceptions (Figure 4 ). Lead farmers with private-sector companies reported higher frequency of responding to farmers' problems and monitoring and supervising farmers' activities. However, the low number of lead farmers in this category (five) weakens the power of this observation. mentioned other technologies such as animal husbandry (8 percent), fertilizer application (8 percent) and crop storage (5 percent).
The results in Figure 5 below show the differences in technologies being promoted by lead farmers associated with different types of extension organizations. Though the vast majority of lead farmers in all organizations mentioned the promotion of "modern farming methods," important differences are apparent across the technologies promoted by lead farmers working with different organization types. The small number of lead farmers working with private-sector organizations needs to be noted. In addition, it is important to keep in mind that it is the organizations, not the lead farmers or communities with whom lead farmers work, that determine what technologies will be disseminated. The FGDs indicated that the lead farmers covered modern farming methods such as cultivation of maize under conservation agriculture (minimum tillage + soil cover with maize residues + increased use of organic fertilizer and reduced rate of inorganic fertilizer), maize pit planting, planting using the Sasikawa method of seed planting (planting maize at a single maize seed every 25cm within a row instead of the conventional method of 3 seeds per hole every 90cm), planting maize in rows, backyard vegetable gardens, compost making, and other land conservation and agroforestry technologies.
A minority of the farmers (15.8 percent) indicated that they had served as a lead farmer for another organization before becoming a lead farmer for the present organization they were working with. Some of them (22.2 percent) were serving as lead farmers for more than one organization. Kundhlande et al. (2014) noted that some organizations do not allow their lead farmers to work for other organizations.
Photo 1. A farmer in Neno district in his maize field. He practices pit planting and conservation agriculture which he learnt from a local lead farmer. Mkwambisi et al. (2013) reported that a majority of extension workers (86 percent) stated that lead farmers are technically competent to deliver and/or undertake their duties and 99 percent of the extension workers indicated that lead farmers are helpful in the delivery of extension services. In this survey, it was discovered that almost all (97 percent) of the lead farmers receive training before they start their work. Only 3 percent did not receive initial training (see Table  11 ). Of those trained, 9 percent said that they underwent residential training. The majority of the lead farmers (81 percent) were trained during meetings organized by the extension staff, and 7 percent were trained on the job. Analysing the data by type of organization indicates that the majority of lead farmers from all types of organizations were trained during meetings organized by staff members from their respective organizations: public, 79 percent; NPOs, 87 percent; and private organizations, four out of five. Table 12 shows the types of initial training received by lead farmers. When asked about the duration of the initial training, 45 percent said the training lasted one day; about 19 percent said two to three days, 9 percent said four days or more, and 27 percent said that their training was for more than five days (Table 13) . A similar pattern in the reported duration of training exists when the data are analyzed by type of extension organizations. When lead farmers were asked what types of topics were covered during training, 69 percent of the respondents mentioned technical topics, such as farming methods, and 70 percent mentioned non-technical topics such as communication, extension and facilitation skills (Table 14) . Similar results are observed when the data is analyzed by the type of organization to which the lead farmers belong. The technical topics covered in training are shown in Table 15 . As may be expected, the list of topics mirrors those reported in Table 9 on the technologies that lead farmers reported promoting, confirming that lead farmers are in fact trained on the technologies they disseminate. Note: Percentages add up to over 100 percent because the question allowed multiple responses. In addition, the number of respondents in the private sector was so small that it is difficult to generate meaningful interpretation from the results.
Training lead farmers
Results in Table 16 show that a majority of the lead farmers (56 percent) received only an initial training and did not get any additional in-service training. A cross-tabulation analysis shows that even the 3 percent of the lead farmers who did not receive initial training did not receive any training later on. The most common type of additional training reported by lead farmers was through meetings with field staff members (92 percent of those receiving additional training). Other types included on-the-job (20 percent) and residential training (8 percent). The data in Figure 6 again shows that the topics/domains covered during the additional training attended by lead farmers mirror the activities that they reported in their extension duties. Most of the lead farmers who attended additional training (92 percent) indicated that they received such training during meetings organized by field extension staff.
Figure 6. Domains and types of additional training received by lead farmers.
That farmers learn better from fellow farmers has long been recognized and constitutes the core assumption of the farmer-to-farmer extension approach. The efficacy of farmer-to-farmer learning is also one of the reasons why exchange visits and study tours to other farmers' fields are used in many extension programs. This issue was investigated in the survey, and the results are given in Table 17 . Surprisingly a large majority of the lead farmers (59 percent) across all types of extension organizations have not been involved in exchange visits or study tours. Results in Figure 7 show that the gender of lead farmers does not affect the level of participation in exchange visits and study tours. The majority of both male (58 percent) and female (60 percent) lead farmers interviewed in this study did not participate in exchange visits or study tours. 
Contextual factors of farmer-to-farmer extension services
The work of a lead farmer involves identifying training needs, supporting groups they work with, visiting farmers in areas of coverage, etc. (Kundhlande et al., 2014) . The survey investigated a number of these.
It is commonly believed that extension services are more effective if they target farmers' felt needs. For this reason, assessment of farmers' needs is considered essential. The respondents were asked how they identify farmers' needs (Table 18) Note: Percentages add up to over 100 percent because the question allowed multiple responses.
As Table 18 shows, 36 percent of lead farmers said that they conduct their own needs assessment, and 18 percent said the needs assessment is done by the field extension staff members. Thirty-one percent of the lead farmers said they just teach what they have been taught without identifying the needs of the farmers, but 13 percent of the respondents said they respond to farmers' requests. In summary, roughly two-thirds indicated some degree of demand-driven assessment while for roughly one-third, training is essentially supply-driven. Table 19 shows that 41 percent of lead farmers have farmer groups as their clientele while 30 percent serve a village and 34 percent serve two or more villages. The proportion working with groups cannot be deduced from this data, as many serving a village or more than one village may also be working with groups. NPOs appear to give more emphasis to working with groups than does the public sector. The operational slogan of the National Smallholder Farmers Association of Malawi is "The future belongs to the organized," articulating the belief that farmers who are organized will be more successful. The data in this survey shows that lead farmers meet regularly and frequently with farmersabout 44 percent of the lead farmers meet their farmers once every week, and 24 percent meet farmers fortnightly (see Table 20 ). During the FGDs, farmers confirmed that they have contact with their lead farmers once a week. They stressed that their frequency of contact with lead farmers was more than that with field extension workers. Further, the frequency of contact with lead farmers increases during the rainy season, when crops are in the field. The lead farmers train other farmers in a variety of locations. Almost half (49 percent) conduct training at demonstration plots. Some train farmers in their villages (22 percent). Training also takes place in community schools, community halls and on the lead farmers' farms (Table 21) . During the FGDs, farmers stated that their lead farmers organize training within the village, usually in a demonstration plot belonging to the group or an individual member in the group.
They reported that lead farmers use these demonstration plots to train farmers on the methods of applying a particular technology, as well as to demonstrate the results that may be obtained by applying the technologies being promoted. For example, the lead farmer uses a demonstration plot to train farmers on maize pit planting technology and then uses the same plot to show farmers how the maize crop planted using this technology appears later in the cropping cycle.
The FGDs also revealed that the demonstration plot is used as a venue for field days, where results of a specific technology are showcased to farmers beyond those working directly with the lead farmer. Some lead farmers organize several field days following the crop development stages. During the field days, farmers from within and outside the village are invited to learn about the technologies promoted by the lead farmer. The visiting farmers have a chance to ask the lead farmer and members of the group questions Usually field days are organized with assistance from field extension workers, who also attend most of these field days and help lead farmers in explaining the technologies and clarifying on issues and concerns expressed by farmers about the technologies being promoted.
Most (84 percent) of the lead farmers walk to where they meet with their contact farmers. A few (16 percent) have push bicycles, which they use to go to work. Public transport is virtually nonexistent (see Table 22 ). Further analysis of the data by gender reveals that there is little difference -the majority of male (82 percent) and female (87 percent) lead farmers walk to work. Focus group discussions clearly showed that lead farmers are facing challenges in accessing farmers, and in many cases they have not been able to deliver their services. Note: Percentages add up to over 100 percent because the question allowed multiple responses.
About 46 percent of the lead farmers use letters to communicate with their contact farmers, 44 percent use personal cellphones, and 16 percent use face-to-face communication (Table 23) . There is little difference between men and women in this regard. Half of the males (50 percent) and 40 percent of the female lead farmers use letters, and 45 percent of males and 41 percent of females use personal cellphones. Of those lead farmers who incur costs for communication (e.g., cell phone air time), 94 percent pay for the costs themselves; only 6 percent are supported by their groups or organizations. Note: Percentages add up to over 100 percent because the question allowed multiple responses.
The majority (85 percent) of the lead farmers keep records of various kinds. The results show, however, that there are more female lead farmers (24 percent) than male lead farmers (9 percent) who do not keep any form of records. This may be a reflection of the relatively higher education levels among male lead farmers reported earlier (Figure 1 ). The main types of records kept by lead farmers include activities undertaken with dates, topics trained on and interventions promoted, and numbers of farmers trained (Table 24) . Note: Percentages add up to over 100 percent because the question allowed multiple responses.
Not surprisingly, nearly all lead farmers (99 percent) are supervised. The majority (84 percent) have one supervisor. A significant minority (14 percent) are supervised by several field staff (Table 25) , suggesting the potential for conflicting and excessive demands being placed on lead farmers by multiple supervisors. Serving as a lead farmer is essentially voluntary work. Among the rural poor, there is a significant difference between volunteering one's labour and time, and contributing other resources. The study was interested in learning the extent to which lead farmers are provided with the resources they need to carry out their work.
Only about 43 percent of the lead farmers reported receiving some training materials to help them carry out their work. Most frequently, lead farmers received pens, notebooks and printed materials (Table 26) . Lead farmers in public extension programs received fewer training materials, compared with those working with NPOs. The results of this study agree with those of Mkwambisi et al. (2013) , who found that lead farmers are not adequately supported with training materials. About 54 percent receive demonstration materials, such as seed, fertilizer or implements. Lead farmers working with the government received seed and fertilizer more frequently than those with NPOs, while those with NPOs were more likely to receive implements and chemicals. The frequency of contact between the lead farmers and the extension field staff appears to be regular. As indicated in Table 28 , 82 percent of the lead farmers reported that they collaborate a great deal with the field staff. This is an important finding because the effectiveness of lead farmers depends on regular contact with and guidance from field staff. The level of contact between lead farmers and government extension staff was reported to be slightly higher than that between lead farmers and NPO staff members. 4.6 Lead farmer performance and compensation Since starting their work as LFs, each had trained, on average, 100.2 farmers (median = 50). The wide difference between the mean and median reflects the fact that a few trainers had trained large numbers of farmers (Table 29) . Those training large numbers had likely trained farmers on field tours brought to them by extension staff.
Over the past year, lead farmers had trained on average 60.9 farmers (median = 25). Men had trained on average 74 others (median = 30) and women had trained on average 41 (median 20) but there was no significant difference between men and women (p= 0.12). In fact, 8 of the 11 lead farmers who had trained 200 or more farmers were men, perhaps because extension staff tend to take farmers on tours to male farmers. If the 11 from the sample are excluded, the median numbers of farmers trained by men and women converged to 25 for men and 20 for women.
Whereas there was little difference between men and women on numbers trained, women trained more women than men did. Women made up 62 percent of those trained by women and 55 percent of those trained by men, and the difference between men and women was statistically significant (p=0.012). Farmers were also asked about the success of the technologies they were promoting and whether they were encouraged to innovate. About 45.3 percent of farmers stated that the Sasikawa method of seed planting was the most successful recommendation they were promoting. Conservation agriculture was deemed to be the most successful method by 18.7 percent, and compost preparation and application was deemed most successful by 9.4 percent. Two of the three most successful practices were also among the top three least successful practices, which highlights the fact that practices appropriate for some farmers in some places may not be appropriate for others. Conservation agriculture cited as least successful by 16.3 percent of respondents, pit planting by 7.9 percent and compost by 4.9 percent.
Most lead farmers (87.7 percent) stated that they are encouraged by their organizations to innovate and modify recommended practices. Their most common innovations involved simplifying extension messages and changing composting and planting practices. Mkwambisi et al. (2013) caution that their findings revealed that some lead farmers indicated that they cannot do much work as volunteers, or indeed do the work of the extension worker who is paid by the government. Kundhlande et al. (2014) report that organizations are concerned that providing a salary to lead farmers effectively turns them into another class of salaried extension agents in the same category as government extension officers. The report also notes that the majority of the organizations (52 percent) do not directly provide lead farmers any form of financial support, such as salaries, per diems or reimbursements. In this survey, 98 percent of the lead farmers reported that they do not receive a salary. Analysis of payments received when lead farmers attend meetings held outside their communities indicates that a large majority (74 percent) are not paid anything when attending meetings. Only 12 percent of the respondents said they receive per diems or allowances, and 8 percent reported being reimbursed for expenses (Table 30) . Some earn income by selling agricultural inputs or outputs or by providing training (Table 31) . However, most lead farmers (72 percent) reported not earning income from activities related to being lead farmers. * These outputs are produced on demonstration plots with inputs from the organization of the lead farmer. Although these are produced on the lead farmer's land, it is unlikely that the lead farmer would have produced these without the inputs received. This is why the lead farmer treats this as income earned from activities related to being a lead farmer.
4.7
Factors that motivate lead farmers Volunteering is generally considered an altruistic activity and is intended to improve human quality of life. In return, this activity can produce a feeling of self-worth and self-respect. Lead farmers were asked to state their reasons for becoming lead farmers and most were able to give more than one reason. The two most common responses were for "personal knowledge" -that is, to obtain knowledge for improving one's own farm (57.6 percent) -and "altruism" (55.7 percent) (Table 32 ). Only two other motivations were mentioned by more than 5 percent of farmers -"early access to new technology" (6.9 percent) and "income-generating activities" (5.4 percent) associated with being a farmer trainer such as selling seeds from the demonstration plot or conducting training for a fee. An analysis of lead farmers' motivations by type of organization showed no important differences between the types.
According to the perceptions of the extension organizations in the organizational study (Kundhlande et al., 2014) , social status was the main motivation for farmers becoming lead farmers, followed by knowledge/early access to technologies and altruism. The results of the current survey do not support social status as a main motivation, but it is possible that lead farmers were uncomfortable citing it. There were some differences in motivation between men and women lead farmers. Whereas both groups identified gaining knowledge and altruism as the most important reasons, altruism was the main reason for men, while gaining knowledge was the most important reason for women (Table 33) . Farmers' stated reasons for remaining lead farmers were somewhat different from those cited as important in becoming lead farmers. The proportion saying that knowledge was important declined from 56.7 percent to 38.4 percent, perhaps because many lead farmers gained new knowledge only at the beginning of their service. The proportion citing income-generating activities as an important motivation increased from 5.4 percent to 14.3 percent. Apparently, as farmers gained experience as lead farmers, they learned ways to use the position to generate income. For example, a lead farmer in Chikwawa who had been trained by an NPO to make fuelefficient wood stoves said that he was able to sell many stoves through his work as a lead farmer because the position put him in contact with many farmers. Some lead farmers stay in the field because they are able to engage in income-generating activities.
Though the importance of altruism as a motivation for remaining a lead farmer was nearly unchanged, increasing slightly from 55.7 percent to 57.6 percent, this reason for remaining a lead farmer was much higher among those working with NPOs than among those working for public organizations (Table 34 ). The proportion of lead farmers mentioning income-generating activities as a reason for remaining a lead farmer was also somewhat higher among those lead farmers working with NPOs than those with public extension. Lead farmers working with public extension cited improvement of their own knowledge more than those working with NPOs. The reasons for remaining a lead farmer were cross-tabulated by gender, and the results of the analysis are shown in Table 35 . The results are not significantly different between men and women, except that about 8 percent of the men cited social status as a reason for remaining a lead farmer compared with 1 percent of the women. This represents a slight increase in importance for men and a slight decline in importance for women compared with the ranking of important factors in becoming a lead farmer. Table 36 shows that the major challenge reported by lead farmers is lack of transport. About 62 percent of the respondents mentioned this as their challenge. This constraint is followed in importance by limited budget for activities (18 percent) and low adoption of technology by follower farmers (17 percent). Two of these challenges, lack of transport and limited budget, were also noted by Mkwambisi et al. (2013) . Farmers had several ideas for improving the performance of the lead farmer approach. About 49 percent cited improved transport, 48.8 percent financial support, 40.9 percent increased training, and 25.6 percent increased agricultural implements. About two-thirds (65 percent) believed that they had sufficient knowledge and skills to perform well as lead farmers.
Challenges and opportunities of the lead farmer approach
IMPLICATIONS OF THE STUDY FINDINGS ON POLICY AND PRACTICE
The study results reveal many key issues in the lead farmer approach.
Lead farmer selection. Farmers learn best from their peers, or those of slightly higher social status (Feder & Savastano, 2006) , and it makes sense that the clientele that a lead farmer serves should select the lead farmer. About 75 percent of lead farmers are selected by their groups or communities. Increasing the role of the community in selecting and monitoring lead farmers is important for promoting effectiveness and sustainability.
Competence and training. A significant majority of lead farmers (82 percent) stated that they collaborate frequently with extension staff members. About two-thirds (65 percent) of the lead farmers believed that they had sufficient knowledge and skills to perform well as lead farmers. This finding is supported by Mkwambisi et al. (2013) , who reported that 86 percent of extension staff members believe that Malawian lead farmers are competent to train other farmers. Indeed, even though lead farmers did not view lack of training as an important challenge, many noted that increased training could improve their performance.
A priority area is for additional training following the initial training that lead farmers receive, particularly training involving exchange visits or study tours. Only 44 percent had additional training following the initial course, and only 41 percent had participated in an exchange visit or study tour. Increasing the frequency of additional training will not only improve lead farmers' competence, but also improve their motivation and help reduce attrition, making the lead farmer approach more sustainable.
Second, there is often a need to increase the length of initial training. Forty-five percent of lead farmers reported that their initial training was only a single day. The government has a training manual for lead farmers, and it is difficult to cover the main topics in a single day.
Gender. Malawian institutions have made great efforts to recruit women field staff members. The Ministry of Agriculture employs 21 percent women among field staff (IFPRI/FAO/IICA, 2011), and the mean percentage among 25 organizations surveyed was 37 percent (Kundhlande et al., 2014) . Nevertheless, though these proportions are high relative to many other African countries, about 69 percent of Malawi's full-time farmers are women (Gilbert et al., 2002) , so higher proportions of women among field staff members are justified. The proportion of women lead farmers in the Ministry of Agriculture was 40 percent, almost double the proportion of women field staff; an indication that the lead farmer program can help increase the overall proportion of women involved in training farmers in Malawi. In other organizations, the mean proportion of women farmer trainers is 37 percent, the same as in their field staff. One approach used successfully in Uganda to increase the proportion of women lead farmers was to recruit spouses of male lead farmers (J. Kugonza, personal communication, 2014).
The findings also suggest that women farmer trainers help increase women's access to extension services. Whereas women comprise 55 percent of those trained by men, they comprise 62 percent of those trained by women and this difference is statistically significant. Thus farmer trainers help increase women's participation in providing extension services as well as access to them.
Motivation and compensation.
Lead farmers' main motivations for becoming and remaining lead farmers were to improve their knowledge of farming and to help others. Improving one's knowledge was less of a motivation for remaining a lead farmer than for becoming one, perhaps because many lead farmers are engaged in technology promotion efforts for a single technology and receive little additional training after recruitment. The survey results also show that motivations for becoming lead farmers varied, with some giving more importance to knowledge and others, particularly men, to altruism. These results show the importance of finding out which motivations are most important to an organization's lead farmers and providing low-cost incentives for keeping them motivated. For those trainers interested in altruism, means of recognition such as certificates, T-shirts and public recognition/appreciation from local leaders are important. Training, literature, exchange visits and study tours with innovative farmers are important for those interested in improving their knowledge. Interviewers suspect that social status is a more important motivation than lead farmers were willing to admit. Most of the motivations mentioned above for altruistic lead farmers should also be relevant for those interested in social status.
Interestingly, the proportion of farmers citing income earned, from providing training or selling other products and services, increased from 5 percent when becoming a farmer trainer to 14 percent among motivations to remain a farmer trainer. Evidently, as they gain experience as a lead farmer, some farmers are finding ways to earn cash in association with their activities. For those interested in earning income from associated services, organizations can help link lead farmers to clients interested in buying their goods and services.
Only 2 percent of lead farmers receive a salary and indeed the Ministry of Agriculture discourages organizations from paying salaries because it would reduce the motivation of lead farmers in other programs. Only 12 percent receive per diems or allowances when attending meetings. Most received no materials to help them in their work, and less than 17 percent received farm inputs, implements, pens, notebooks or reading materials. Providing material support does involve costs, but some of the above could prove important for both helping lead farmers become more effective, and motivating them, reducing attrition and making the program more sustainable.
Finally, more research is needed on ways to improve the effectiveness of lead farmers, and forums are needed for practitioners to share experiences in implementing such programs and perhaps, form associations. Extension managers, lead farmers and trainees should all be involved in finding ways to improve the effectiveness and efficiency of lead farmer programs. 
